INTRODUCTION
Butter was reported to have high content of cholesterol which might be a direct cause of elevated cholesterol levels in blood. Hence, cholesterol rich foods are regarded hygienicaliy hazardous to many patients or healthy people.
Processing butter into samn was noticed to reduce the content of cholesterol and total sterols, Ismail and Hamed (2), Hassan et al. (3) .
The purpose of this investigation is to biochemically trace the cholesterol in the products of heat treated butter; samn and morta compared to its content in the original butter. Albino rats were fed either butter, samn or morta supplemented with corn oil. Cholesterol was traced in blood serum and organs of the rats. Other related compounds and organ functions were also investigated.
MATERIALS AND METHODS

Materials
Buffalo butter was obtained from the local market. It was processed into samn and morta by heating for 2 hours and standing to cool at room temperature then separating the samn by decanting. Casein was purchased from Adwic Laboratory Chemicals, Cairo, Egypt. All the other diet ingredients and reagents were of analytical grade. Albino rats were obtained from the small animal unit, Faculty of Veterinary Medicine, Zagazig University.
Experimental
Positive correlations have been observed between the consumption of food rich in cholesterol and mortality from coronary heart disease. High levels of blood cholesterol are regarded as a risk factor for cardiovascular disease, Nawar (1) .
Sixty Albino rats, 60 days old weighing 90-110 g were kept under ordinary healthy conditions and offerred the basal experimental diet after Campbell (4) . The animals were divided into four groups which received the same mentioned diet but differred in the fat source.
The first group diet contained 10% corn oil. The second and third groups diets received 10% of butter and samn respectively. The fourth group diet contained 10% of morta fat and corn oil. All the other diet ingredients were similar for the four rat groups. All groups received the diets ad libitum for total period of 4 months. After 2,3 and 4 months from the start of the treatment five rats of each group were killed by decapitation. Blood samples were collected and the organs; heart, liver, kidney and spleen were isolated and chilled until further analysis.
Methods
The methods of Knight et al. (5); Chaurchami et al. (6) , Fletcher (7) and Bartlett (8) were applied for the determination of total lipids, total cholesterol, triglycerides and phospholipids in all the studied samples.
Serum glutamate oxaloacetate transaminase (GOT) and glutamate-pyruvate transaminase (GPT) were assayed according to Reitman and Frankel (9) . Alkaline and acid phosphatases were determined according to Belfield and Goldberg (10) . Total serum protein was analysed according to Lowry et al. (11) . Uric acid and creatinine were determined according to Caraway (12) and Chasson et al. (13) respectively. Statistical analysis (t-test) was conducted according to Snedecor and Cochran (14) . Serum Glucose was determined according to Tietz. (15) .
RESULTS AND DISCUSSION
The data in Table I show the serum cholesterol content in Albino rats fed different fat sources. It is evident that the rats fed butter accumulated more cholesterol in their blood than those fed butter products; samn and morta or control. The maximum cholesterol levels were observed after three months of diet administration.
These results show that butter is comparatively the richest source of cholesterol while samn has lower content. The rat group fed morta combined with corn oil contained serum cholesterol values lower than butter and samn groups but still higher than control. This indicates that morta contained some low concentration of cholesterol which still gives rise to serum levels higher than control.
The reduced levels of cholesterol in butter products; samn and morta may be due to the oxidation of cholesterol during the severe heat processing of butter into samn. It is known that cholesterol can easily undergo autoxidation forming about 70-80 oxidation products (Smith (16) ; Nourooz-Zadeh and Appleqvist (17) and Park and Addis (18)). As cholesterol has an amphlpathic nature, a considerable part of it might have aggregated with the protein components of morta either in its original or oxidized forms. Hence, it is clear that samn has lower content of cholesterol than butter as previously observed by Ismail and Named (2) and Hassan et al. (3) . So, samn should be hygienically preferred to butter. Table I Changes in the serum levels of cholesterol, total lipids, triglyceride and phospholipids of rats administered different fat sources. Simultaneously, the rat group receiving butter as the sole source of fat tended to contain higher serum levels of both total lipids and triglycerides than the control or morta group at the different experiment intervals. So, it can be concluded that the previously observed high serum cholesterol in butter rat group activated the transport of lipid components from the sites of absorption to blood circulation.
On the contrary the observed high levels of serum cholesterol in butter rat group were accompanied by lower phospholipid levels at the different experiment intervals compared to the other groups. So, it can be inferred that the higher levels of serum cholesterol have a negative effect on the biosynthesis of phospholipids. These relationship between serum cholesterol and serum phospholipid content were previously observed in the results of Mohamed et al. (19) and agrees with the finding of Abdel-Samad et al. (20) that cholesterol reduced the content of phospholipid in Saccharomyces carlsbergemesis.
The results in Tables II and III represent the accumulation of different lipid classes in the organs of rats fed different fat sources. It can be noticed that the organs heart, liver and spleen of the butter rat group retained higher levels of cholesterol than the other groups at the different experiment stages. So, it can be imagined that the rats with high serum cholesterol levels deposited or unloaded considerable amounts of their load of cholesterol in the organs which are in great contact with blood stream such as heart, liver and spleen. On the other hand both brain and kidney did not show any response to the high load of blood cholesterol. Values are significant relative to control (P<0.01). ± Values it means standard deviation of the mean.
The internal relationships between the cholesterol and other lipid classes observed in the serum of different rat groups also hold true in the rat organs heart, liver and spleen but not for kidney. So, high level of deposited cholesterol were accompanied by high levels of deposited total lipid and triglycerides but low one of phospholipids.
The data in Table IV show that the rat group receiving butter as the sole source of fat exhibited higher levels of serum enzyme activities of acid phosphatase, alkaline phosphatase, GOT and GPT at the different experimental intervals. This result might refer to an affected heart and liver function as referred by Hawcroft (21) . The affected function of heart and liver Values are significant relative to control (P<0.01).
± Values it means standard deviation of the mean.
might be due to the deposition of high levels of both cholesterol and total lipids in these two organs as previously observed.
It is also noticed that the butter rat group attained the highest GOT/GPT ratio which might refer to an affected heart as stated by Hawcroft (21) . Although morta rat group did exhibit high levels of serum or organs cholesterol they seem from the serum enzyme activities to have impaired functions of both liver and heart. As morta is expected to incorporate some cholesterol oxidation products as previously concluded, it concluded that these products still exert some undesirable biological effects as stated by NouroozZadeh and Appelqvist (17) . Table IV Phosphatase and transaminase activities in the serum of rats fed different fat sources. Values are significant relative to control (P<0.01). ± Values It means standard deviation of the mean.
The data in Table V show the contents of serum protein fractions in rats fed different fat sources. The general view shows that most changes in these components were slight indicating that protein metabolism was not affected under conditions of different fat sources or variable levels of dietary or plasma cholesterol. Nevertheless, the butter rat group showed the relatively highest ratio of albumin/globulin at the first and second experimental intervals referring to slightly affected protein metabolism. In addition, this butter rat group exhibited the least levels of serum total protein which support the previous conclusion that protein metabolism was negatively affected. This result can be understood on the ground of an impaired liver function previously noticed. Values are significant relative to control (P<0.01) ± Values it means standard deviation of the mean.
It is noticed in Table VI that the butter rat group showed the highest level of serum glucose while samn group showed only slight increases in this parameter. The raised rates of serum glucose might be due to the impaired function of liver which is reported to play an important role in the regulation of serum glucose. Alternatively, it may be due to the lowered circulating insulin level caused by the high level of serum glucose as indicated by Tsai (22) .
The butter rat group exhibited trivial changes in the level of serum creatinine but relatively higher increases in the level of serum uric acid. This may be due to renal insufficiency caused by the high serum cholesterol level observed in this rat group. Although the morta group did not show big differences in the level of serum uric acid, it exhibited the comparatively highest creatinine level in serum referring to impaired renal function. This effect might have resulted from the oxidation products of cholesterol which are expected to aggregate in the morta fraction. The oxidation products of cholesterol were reported to have undesirable biological effects, Nourooz-Zadeh and Appelqvist (17) .
